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- UNITED STATES

PaTENT OFFICE.

THOMAS A. EDISON, OF MENLO PARK, NEW JERSEY.

TELEPHONE-REPEATER.

SPECIFICATION forming part of Letters
Application filed December 16, 1884,

To all whom it may concern:

Be it known that I, THoMAS A. EDISON, of
Menlo Park, in the county of Middlesex.and
State of New Jersey, have invented a new
and useful Improvement in Telephone-Re-
peaters, (Case No. 638,) of which the follow-
ing is a specification.

The object I have in view is to produce a
telephone-repeater for relaying telephone un-
dulations from either -of two lines to the
other, which will be effective in operation,in
that it will increase the volume of sound,
and by its use will enable talking to be car-
ried on overlines of anylength, no matter how
great, and will at the same time produce lond
and clear articulation, preventing all confu-
sion which might (but for the peculiar de-

~ vices employed) be produced by the recipro-
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cal action of the repeating-instruments.

The more specific objects I have in view
are to improve the construction of the com-
bined receiver and transmitter used as a re-
peating-instrument over those heretofore pro-
posed, so as to better the articulation and in-
crease the volume of sound; to produce an ar-
rangement whereby one of such combined in-
struments ean be used for repeating in either
direction; to locate the battery for oporating
the relay-switch at the relay-office, thus doing
away with the necessity of other than the
usual telephone-batteries at the subseribers’
telephones; to provide means whereby a cen-
trally- located switching-battery can be used
with lines of different. lengths and resistances,
and, further, to arrange for the ocbservance of
the operation of the repeating apparatus at.
the relay-office, 50 as to maintain it in work-
ing order. '

The invention will be understood by refer-
ence to the dccompanying drawings, in

. which—
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Figure 1 is a view, partly in diagram, of
a telephone - repeater embodying the prin-
cipal features of my invention; ¥ig. 2, a simi-
lar view of the switching arrangement adapt~
ed for use with lines of differentlengths and
resistances; and Tig. 3, a similar view of a
modified form of theswitching arrangement,
the cireuit being normally opened instead of
closed, as in Fig. 2.

For my repeating-instrument I use a com-

bined rveceiver and transmitter AB. (Shown

Patent No. 422,579, dated March 4, 1890.
Serial No. 150,346, (No model.)

at the top of Fig. 1.) The receiver A is one
of my electro-motograph or chalk telephone-
receivers. Its diaphragmq has a central fin-
ger b, pressed by a suitable tension-adjusting
deviee against & revolving chalk cylinder c,
as will be well understood. The chalk cyl-
inder is mounted on a shaft C, which is re-
volved constantly in any suitable manner,
an electric motor D and worm-gearing being
shown for that purpose. Thetransmitter Bis
preferably an ordinary form of my carbon
transmitter, although other construetions of
telephone-transmitters may be used. It has
a diaphragm d, separate from-the receiver-

diaphragm.  The cases of the receiver and,
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transmitter are connected by a channel e,

with closed walls, the result being a closed
air space orchamber between the diaphragms
of the two instruments. This construection
is much more effective than one employing
a single diaphragm common both to the re-
ceiving and transmitting devices, permitting,
as it does, a separate and independent ad-
justment of such devices, while the body of
air confined in the space between the dia-
phragms transmits the full effect from one
diaphragm to the other. o
The repeater has, in addition to the com-
bined instrument just described; two induc-
tion-coils F.G, each of which has three ecir-
cuits—a primary, a secondary, and a tertiary.
The three circuits become necessary, as will
be presently shown, from the fact that-the re-
peating-receiver is not acted upon directly
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by the line-cuirents, but by induction there-~

from, which is a point of considerable moment

in my apparatus. B
The telephone-lines 1 I, which are shown

connected through the repeater, extend to

Qo

the secondaries of the induction-coils, and

from thence through relay switching-magnets
f g, after which they are joined to the same
pole of a battery K, which has its other pble
connected to earth E. These magnets are of
high resistance and may be used to operate
the switeh directly; but I prefer to use them
as a relay, closing by a centrally - located
armature-lever 7: the eircuil of alocal battery
L through either of two switching-magnets ¢
% at points ¢' &’. The armature » may be

polarized and the parts be arranged to act as
a polarized relay; but as shown the magnets

| fole]
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f g oppose each other and act by simple mag-
netic attraction upon thesaid armature. The
magnets ¢k act upon a central armature-lever
{ which is divided transversely by insulation
and closes and opens cireuits at four con-
tacts m n and m” »/. The points m.n on op-
posite sides of the upper end of lever ! are
connected to the primaries of the two coils F

G, the other ends of such primaries beingcon- |

nected together and to one binding-post of
the transmitter B. The other binding-post of

the transmitter is connected through a bat- |

tery M with the upper end of lever [, which
end of the lever closes the transmitter and
battery circuit through the primary of I or
that of G, according to Whethel li s in contact
with m or n. The conmcts m/ n' on opposite
sides of the lower end of [ are connected to
the tertiary circuits of ¥ and G, which at
their otlier ends are connected together and
to one post of the receiver A, the other post
of such receiver being connected to the lower
ehd of such lever. The lever I connects the
receiver with the tertiary of one or the other

induetion - coil, according to the position of .

such lever, the tertiary of one coil being con-

nected \Vlth the repeating-receiver, whlle the |

primary of the other coil is connected with
the repeating-transmitter,

Between the repeater and the lines I Iare
located telephone-receivers N O of any suit-
able character, by means of which the opera-
tion of the 1epe‘lter can be observed at the
relay-station. Grounded telephone sets P Q
are shown at the ends of thelines, and in addi-
tion to these keys o p, which ]xeep the lines
normally closed at their back points. Lines
HandIbeingconnected through the repeater,
the current of battery I will be thrown upon
the two lines. The magnets f g neutralizing

aach other in their effect upon armature 71,,

the armature-lever will remain indifferently |

against either contact ¢’ or &’

drawn by f against 2. This is the position
shownin Fig. 1 of the drawings. 'T'his closes

circuit of local battery L through magnet 4, |
throwing lever [ into the position shown, con- |
necting the receiver A with tertiary of G and

the transmitter B and battery M with pri-
mary of T

Now subscriber Q releases key p, ;
closing line I, and commences to talk, the
closing of the line not affecting the switch.
Before subsecriber P replies he depresses key -
0, opening line I and shifting the switch to

the other side, the effect being to connect the

receiver with tertiary of F and the trans-

mitter and its battery with primary of G.
When the parts are in the position shown

in Ifig. 1, the opperation of talking

from Q-

to P takes place in the following manner::

The eurrent undulations on line I, correspond-
ing with the sound-waves passing through
secondary of &, act upon receiver, which is
connected with tertiary of G. There in no

422,579

action on primary of G, the circuit of which
is open. Receiver A operates transmitter
B, which, with its battery, being in ecireuit
with primary of I, the sound-waves are re-
peated and thrown into current undulations
upon line II, which current undulations are
translated into sound-waves at P. There is
no effect upon tertitary of F, since such ter-
tiary circéuit is open. In the manner de-
seribed the current undulations can be re-
peated from one line to the other without
confusion from the reciprocal action of the
induection-coils; which would occur if the cir-
cuits were all kept closed. A single com-
bined repeating-instrument is also made to
repeat in either directioxi.

The centrally-located switching-battery is
made possible by my arrangement. Asshown
in Fig. 1, the proper action of the magiets Vi
and g on armature % is dependent upon the
fact that the lines H and I are of the sanie or
nearly the same resistance. If tliéy wére of
widely - different resistancés, the Dbalance
would be destroyed and the switeh would
remain always on one side. The §witching
arrangements I prefer to use overcome this
hfﬁﬂulty

Tig. 2 is an illustration of a closed circuit
arrangement, and Fig. 3 shows an artange-
ment wherein the circuit is normally op'en,

In Fig. 2 the magnets .f g have separate
armatures ¢ 7, with tetracting-springs ¢’ +'.
The magnets are wound and the retracting-
springs are adjusted for the length of the
lines, so that normally both levers are on
their front contacts, bréaking both branches
of the loéal circuit of L. The opening of the
circnit of either line by its key releases ¢ or
r, and lever [ is thrown one way or the other
and remains in one position until the other
armature ¢ ot 7 is released.

In Fig. 3 the central armature J is Lused

] but the cncmt is open normally at keys o’ p’,

If subseriber  comntences the conversa- |
tion, he depresses key p, opening eireuit of |
line I, demagnetizing ¢, and causing % to be

which are shunted by condensers R and S
The talking is carried on through the con-
densers, :md the Sw iteh is operamd by closing
eireuit at o’ or p’.

The arrangement of Tig. 2 is preferied;
but both the preferred :md the modified ar-
rangements are hereinafter reférred to, except
when the preferred arrangenient is speelﬁc«
ally described, when that alone is referred to.

What I clalm ig— )

1. In & teléphone-repeater, the combination
of a telephone-receiver connected inductively
with a line-circuit with a telephone-trans:
mitter located or connected with relation to
said receiver so as to be operated mechanic-
ally thereby, substantially as set foith,

2. In atelephone-repeater, an electro-moto-
graph receiver used as a repeating - instru-
ment, a telephone-line, and an induetion-eoil

through which the repeating-receiver is con-

nected with said ling, in ‘combination with
telephone - transmitting devices operated
thereby, substantially as set forth,

3. A telephone repeating-instrument hav-
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ing in combination a telephone-receiver and
a telephone-transmitter provided with sepa-
rate diaphragms and independently-adjusta-
ble receiving and transmitting devices, sub-
stantially as set forth.

4. A telephone repeating-instrument hav-
ing in eombination a telephone-receiver and

- a telephone-transmitter provided with sepa-

io

5

rate diaphragms connected by a closed cham-
ber or channel substantially as set forth.

5. In atelephone-l epeater, the combination,
with two telephone-lines, of a telephone-re-
ceiver and a telephone-transmitter operated
by said receiver, connections between such
receiver and transmitter and both of said
lines, and a switch for completing and revers-

. ing such connections for relaying from either
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of sald lines to the other, substantially as set
forth.

6, The combination, with two interdepend-
ent telephonie circuits, of a single telephonic
repeating-instrument and an electro-mag-
netic circuit-reverser adapted to be operated
by the eircuits alternately and operating to
shift the electrical connections of the repeater
with the circuits, whereby it is alternately
brought into operative relations for receiving
and 1epeat1nw -with the two circuits, substan-
tially as set forth.

7. Inatelephone-repester,the combination,
with two telephone-lines provided with in-
duction-coils, of a single combined receiver
and transmitler, a receiver-cireuit, a trans-
mitter-cireuit with battery, and a switch op-

mitter with opposite induction-coils, substan-
tially as set forth.

8. Inatelephone-repeater, the combination,
with two induction-coils, each having three
circuits—a primary, a secondary, and a terti-
ary—of two telephone-lines, each connected
with a circuit of one induction-coil, and a
combined repeating receiver and transmitter
connected with the two other circuits of such
induction-coils, substantially as set-forth,

9. In atelephone-repeater, the combination,
with two induction-coils, each having three
circuits,of two telephone-lines,each connected
with a circuit of one induction-coil, and a re-
peating motograph-receiver and a repeating-
transmitter connected with the two other eir-
cuits of such 1nduct10n coils, substantially as
set forth.

10. In a telephone-repeater, the combina-

tion, with two induction-coils, each having
three circnits, of two telephone-lines, each con-

nected with a circuit of one 1nduct10n-0011 a
combined repeating receiver and tr. anslmttel
connected with the two other circuits of such
induction-coils, and a switch conneeting the
repeating receiver and transmitter circuits
with opposite induction-coils, substantially
as set forth. )

11. In a telephone-repeater, the combina-
tion, with the. repeating-instruments, of a
switch in theline and a switch in a local cir-
cuit eontrolled by the line-switch and serving
to switch the repeating-instruments, substan-
tially- as set forth.

12. In a telephone-repeater, the combina-
tion, with a switch confrolling the repeating-
instramen ts, of a centlally—located battery
operating such switch for either of the two
telephone-lines, substantially as set forth.

18, In a telephone-repeater, the combina-
tion, with a switch controlling the repeating-
instruments, of a centrally-located battery,
two telephone -lines connected with such
switch and battery, and keys at the ends of
the telephone-lines for operating the switch
by such centrally-located battery, substan-
tially ag set forth.

‘14. In a telephone-repeater, the combina-
tion, with two telephone-lines, of a switching-
magnet in each line,separate armature-levers
for such magnets, the repeating-instruments,
and connections controlled by the levers of
the switching-magnets for shifting the con-
nections of sueh 1nst1 uments, substantully as

‘set forth.
erating to connect the receiver and trans- |

"15.In a telephone-lepeater the combina-
tion, with the repeating-instruments, of a cen-
trally-located switching-battery, a switch op-
erated by such battery, normally-closed lines
through such battery and switch, and keys
for opening the lines to operate such switch,
substantially as set forth,

16, In a telephone-repeater, the combmaa
tion, with repeating-instruments, of a cen-
trally-located switching-battery, a two-part
switch operated by such battery from either
line independent of differences in resistance
of such lines, and normally-closed keys. for
operating such switch, substantially as set
forth.

Thisspecification signed and witnessed this
9th day of Donembel, 1884,

THOMAS A. EDISON.
- Witnesses:
War. H. 1V1EADO\VCROFT
TeOS, G. GREENE, Jr.
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